Atomic Force Microscopy of DNA-CTAB Aggregates  by Rimawi, Adam & St. John, Pamela M.
388a Monday, February 17, 2014targeting riboflavin binding protein (RFBP), which acts as a model protein for
the riboflavin receptor. A single molecule force spectroscopy study using
Atomic Force Microscopy (AFM) was performed to examine the binding inter-
actions between riboflavin-conjugated dendrimers and RFBP. Using multiple
theoretical models, the apparent kinetic and thermodynamic parameters for
the riboflavin-conjugated dendrimer system were estimated.
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Past studies of DNA-surfactant aggregates involving UV-spectroscopy and gel
electrophoresis show that when 20 to 100 base-length oligonucleotides interact
with the surfactant CTAB in specific ratios of surfactant to oligonucleotide
base, they form aggregates. The interaction between the oligonucleotide and
surfactant molecule appears to involve both the hydrophilic head and the hydro-
phobic tail of CTAB. We characterized these aggregates using an atomic force
microscope (AFM) by drying DNA-CTAB solutions on mica and silicon,
reconstituting the dried aggregates in buffer and imaging them in fluid. Topo-
graphical data was collected that showed consistent, almost hexagonal, regular
patterns of aggregates on the surface, and we studied the surface properties of
the aggregates using force spectroscopy with functionalized AFM tips. The
spring constants of the aggregates and information on the adhesion forces be-
tween the derivatized tips and the aggregate surfaces were obtained. Prelimi-
nary results show that tips functionalized with 1-dodecanethiol were found to
have a lower adhesion to the aggregate surface than tips functionalized with
mercaptoundecanoic acid implying that the surface of the aggregate is also
hydrophilic.
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SNARE proteins drive membrane fusion by assembling into a four-helix bundle
in a zippering process. The energetics and kinetics of SNARE zippering have
not been well characterized, but are critical to understand the functions of
brains and other basic cellular processes, as well as their associated diseases.
We used high-resolution optical tweezers to observe in real time a long-
sought SNARE assembly intermediate in which only the membrane-distal
N-terminal half of the bundle is assembled. Our finding supports the zippering
hypothesis, but suggests that zippering proceeds through three sequential
binary switches, not continuously, in the N- and C-terminal halves of the
bundle and the linker domain. The half-zippered intermediate was stabilized
by externally applied force which mimicked the repulsion between apposed
membranes being forced to fuse. This intermediate then rapidly and forcefully
zippered, delivering free energy of 36 kBT to mediate fusion. Thus, the synap-
tic SNARE complex seems perfectly evolved for precise regulation of neuro-
transmitter release: Slow assembly of the membrane-distal half allows
control of vesicle priming by regulatory factors that can accelerate this step.
The discrete pause in the half-zippered state in the presence of a force load en-
ables clamping and thus regulation of release at this stage. Finally, the
membrane-proximal domain zippers at the diffusion-controlled rate limit to
allow neurotransmitter to be released.
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Dengue virus (DENV) infects millions of people worldwide. With no specific
treatment available, understanding its replication mechanisms is highly
required to identify future therapeutic targets. In this study [1], mostly using
AFM-based force spectroscopy [2], but also DLS, NMR and computational
studies, we show that DENV capsid protein (C) binds specifically to very
low-density lipoproteins (VLDL) but not to low-density lipoproteins (LDL).
DENV C-VLDL binding is similar to DENV C interaction with lipid droplets
(LDs), host intracellular structures essential for viral replication [3]. As on the
DENV C-LDs binding, previously characterized by us [4-6], DENV C-VLDL
interaction is Kþ-dependent, involves the DENV C intrinsically disordered N-
terminus, and is inhibited by pep14-23, a novel peptide drug lead against
DENV [5,6]. As perilipin 3 (DENV C target on LDs [3]) is structurally similar
to the VLDL protein ApoE, this protein may be the DENV C ligand on VLDL,explaining the similarities between the interactions of DENVCwith VLDL and
LDs. These data suggest the possibly of lipoviroparticles formation, as it occurs
for other flaviviruses, such as the hepatitis C virus (HCV) [7]. This process may
potentially be targeted, for DENV life cycle inhibition.
[1] Faustino et al. (2013) Nanomedicine NBM, in press.
[2] Carvalho et al. (2012) IUBMB Life 64:465.
[3] Samsa et al. (2009) PLoS Pathog 5:e1000632.
[4] Carvalho et al. (2012) J Virol 86:2096.
[5] Martins et al. (2012) Biochem J 444:405.
[6] Patent WO/2012/15918.
[7] Bartenschlager et al. (2011) Trends Microbiol 19:95.
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Desmosomes are cell-cell adhesion complexes that are present in tissues that
resist mechanical stress. They are mainly composed of two adhesive proteins,
which are members of the cadherin superfamily of cell adhesion proteins, des-
mocollin (Dsc) and desmoglein (Dsg). However, the role of these proteins in
desmosomal adhesion is unclear. Here, we use the single molecule force spec-
troscopy with an Atomic Force Microscope (AFM-FS) to characterize the inter-
actions of type-2 isoforms of desmocollin (Dsc2) and desmoglein (Dsg2). We
show that Dsc2 forms Ca2þ dependent homophilic bonds by swapping a
conserved Tryptophan (Trp) residue between opposing binding partners;
mutating this Trp inhibits Ca2þ dependent homophilic binding. In contrast,
Dsg2 forms Ca2þ independent heterophilic bonds with Dsc2 via a mechanism
that does not involve Trp strand-swapping.
Previous studies suggest that desmosome formation requires the presence of
classical cadherins at the site of desmosome assembly. This suggests a
cross-talk between desmosomal and classical cadherins at cell-adhesion con-
tacts. We therefore used AFM-FS to test if Dsc2 and Dsg2 interact with
E-cadherin, a classical cadherin present in the epithelium. Our data shows
that while Dsc2 does not bind to E-cadherin in the presence of Ca2þ, Dsg2
forms Ca2þ independent complexes with E-cadherin. Using cadherin mutants
we show that the interactions between Dsg2 and E-cadherin occur via a pre-
viously uncharacterized binding interface that does not involve either Trp
strand-swapping or X-dimer formation (two well established classical cad-
herin binding mechanisms).
1961-Pos Board B691
Single Molecule Characterization of the Role of Divalent Ions in Prion
Protein Aggregation
Chi-Fu Yen, Sanjeevi Sivasankar.
Iowa State University, Ames, IA, USA.
Transmissible Spongiform Encephalopathies (TSEs) are a class of neurodegen-
erative disorders characterized by the accumulation of misfolded prion protein
aggregates in the brain. In these diseases, normal cellular prion protein (PrPC)
misfolds into an infectious scrapie isoform (PrPSc), which results in PrPC aggre-
gation and neurotoxicity. Metal ions are known to play an important role in pro-
moting PrPC misfolding and aggregation, though the underlying mechanisms
are poorly understood at molecular level.
Here we use single molecule Atomic Force Microscope-Force Spectroscopy
(AFM-FS) and Confocal Fluorescence Microscopy (CFM) to determine how
divalent metal ions mediate PrP aggregation in vitro. Using AFM-FS, we
show that divalent metal ions enhance the aggregation of misfolded PrP by
increasing the on-rate for aggregate formation; the lifetimes of aggregates
are however unaffected. Increase in association rate is most pronounced
when PrP is exposed to Cu2þ and less pronounced in the presence of Zn2þ,
Ni2þ and Mn2þ. Using CFM we show that binding of metal ions to PrP induces
a conformational change that makes the protein resistant to Proteinase-K diges-
tion.Finally, we show that enhanced PrP aggregation is eliminated upon
removing the octapeptide repeat, a major metal binding site on PrP.
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The adaptation of bacteria to form biofilms has been linked to many prob-
lems in the medical field including the rise of drug-resistant superbugs.
Exopolymeric substances (EPS), including carbohydrates, proteins, and
